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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent concentration of 
a stress of a vibrating plate in the vicinity of a boundary 
of a pressure generation chamber, prevent generation of 
a leak current between an upper and a lower electrodes 
via a piezoelectric layer, and prevent deterioration of the 
piezoelectric layer resulting from absorbed moisture. 
SOLUTION: A piezoelectric layer 1 1 and an upper 
electrode 12 are formed inside an area facing a pressure 
generation chamber 3. The upper electrode 12 is 
covered with an electric insulating layer 1 3, and 
connected via a window 13a of the electric insulating 
layer 13 formed at an area facing the upper electrode 12 
to a conductive pattern 14 supplying a driving signal. A 
concentration of a stress because of a sudden shift at 
boundary parts 3a, 3b of the pressure generation 
chamber 3 is prevented, and the electric insulating layer 
13 ensures insulation of the upper and lower electrodes 
12 and 10 and shielding to the air. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the front face of the bottom electrode formed in the front face of the elastic plate 
which constitutes the pressure generating room which is open for free passage to a nozzle 
orifice, the piezo electric crystal layer formed in the front face of the bottom electrode of this, 
and said piezo electric crystal layer And it sets to the ink jet type recording head equipped with 
the piezoelectric transducer which consists of an electrode after being formed in the field which 
counters said pressure generating room. The ink jet type recording head in which the insulator 
layer to which said top electrode counters said pressure generating room, and which covers the 
side face of said piezo electric crystal layer from the periphery section so that it may be 
independently formed for every field and may leave the aperture of the top face of said top 
electrode which makes a connection with an electric conduction pattern at least is formed. 
[Claim 2] The ink jet type recording head according to claim 1 which said electric conduction 
pattern is formed in the location which counters the septum of said pressure generating room, 
and connects to said top electrode through an aperture by two or more places. 
[Claim 3] The ink jet type recording head according to claim 1 expanded to extent from which 
said aperture does not prevent the variation rate of the oscillating field of said piezo electric 
crystal layer to the periphery of said piezo electric crystal layer. 

[Claim 4] The ink jet type recording head according to claim 1 in which said electric insulator 
layer is formed with organic materials, such as silicon oxide, silicon nitride, or polyimide. 
[Claim 5] The ink jet type recording head according to claim 1 currently formed of the etching 
protective coat which said insulator layer uses at an etching process. 

[Claim 6] On the front face of the bottom electrode formed in the front face of the elastic plate 
which constitutes the pressure generating room which is open for free passage to a nozzle 
orifice, the piezo electric crystal layer formed in the front face of the bottom electrode of this, 
and said piezo electric crystal layer And it sets to the ink jet type recording head equipped with 
the piezoelectric transducer which consists of an electrode after being formed in the field which 
counters said pressure generating room. The ink jet type recording head in which the insulator 
layer with which said piezo electric crystal layer and a top electrode cover the side face of said 
piezo electric crystal layer from the periphery section so that it may be formed inside the field 
which counters said pressure generating room and may leave the aperture of the top face of said 
top electrode which makes a connection with an electric conduction pattern at least is formed. 
[Claim 7] The ink jet type recording head according to claim 6 which said electric conduction 
pattern is formed in the location which counters the septum of said pressure generating room, 
and connects to said top electrode through an aperture by two or more places. 
[Claim 8] The ink jet type recording head according to claim 6 expanded to extent from which 
said aperture does not prevent the variation rate of the oscillating field of said piezo electric 
crystal layer to the periphery of said piezo electric crystal layer. 

[Claim 9] The ink jet type recording head according to claim 6 in which said electric insulator 
layer is formed with organic materials, such as silicon oxide, silicon nitride, or polyimide. 
[Claim 1 0] The ink jet type recording head according to claim 6 currently formed of the etching 
protective coat which said insulator layer uses at an etching process. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/03/14 



JP. 10-226071, A [CLAIMS] 



2/2 ^— v 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/03/14 



JP,1 0-226071 ,A [DETAILED DESCRIPTION] 



1/6 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention constitutes a part of nozzle 
orifice which carries out the regurgitation of the ink droplet, and pressure generating room open 
for free passage from an elastic plate, forms a piezo electric crystal layer in the front face of 
this elastic plate, and relates to the ink jet type recording head which makes an ink droplet 
breathe out with the variation rate of a piezo electric crystal layer. 
[0002] 

[Description of the Prior Art] A part of nozzle orifice which carries out the regurgitation of the 
ink droplet, and pressure generating room open for free passage are constituted from an elastic 
plate, and two kinds are put in practical use by the ink jet type recording head which makes this 
elastic plate transform with a piezoelectric transducer, and the ink of a pressure generating room 
is pressurized [ recording head ], and makes an ink droplet breathe out from a nozzle orifice 
although what used the piezoelectric transducer in the longitudinal-oscillation mode elongated 
and contracted, and the piezoelectric transducer in flexurally oscillating mode were used for the 
shaft orientations of a piezoelectric transducer. 

[0003] The former can change the volume of a pressure generating room by making the end face 
of a piezoelectric transducer contact an elastic plate. The difficult process of making a piezo- 
electric elastic plate in agreement with the array pitch of a nozzle orifice, and kicking it by OFF 
in the shape of a ctenidium while the fabrication of the head suitable for high density printing is 
possible, The activity which positions the piezo-electric oscillating object which was able to be 
carved in a pressure generating room, and is fixed is needed, and there is a problem that a 
production process is complicated. 

[0004] On the other hand, the green sheet of piezoelectric material is stuck according to the 
configuration of a pressure generating room, the area about is needed for an elastic plate at 
the comparatively easy process of calcinating this, on the relation using flexural oscillation of 
what can fix a piezo-electric oscillating object, and the latter has the problem that a high density 
array is difficult. 

[0005] It continues on the surface of [ whole ] an elastic plate, you form a uniform piezoelectric- 
material layer with a membrane formation technique, and what formed the piezoelectric 
transducer so that it might become independent for every OFF division pressure generating 

room in the configuration corresponding to a pressure generating room by the lithography 
method about this piezoelectric-material layer is making it propose that the inconvenience of the 
latter recording head should be canceled, so that JP.5-2861 31 ,A may see. There is an advantage 
it not only can fix a piezoelectric transducer by the simple technique of the lithography method 
precisely, but that the activity which sticks a piezoelectric transducer on an elastic plate 
becomes unnecessary according to this, and can make thickness of a piezoelectric transducer 
thin and high-speed actuation is attained. 
[0006] 

[Problem(s) to be Solved by the Invention] On the other hand, since the piezoelectric-material 
layer is very thin, as compared with what stuck the piezoelectric transducer, rigidity is low, it is 
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easy to concentrate stress near the boundary of a pressure generating room, and there is 
inconvenience, such as an elastic plate, a piezoelectric transducer, and causing lowering of the 
life of an electrode further. Moreover, as compared with the piezoelectric transducer with which 
the piezoelectric constant stuck, calcinated and formed the green sheet, it is as low as 1/3 
thru/or about 1/2, and actuation by high tension is needed. A top electrode and a bottom 
electrode carry out creeping discharge through the side face of a piezoelectric-material layer, 
and it is easy to produce leakage current between a top electrode and a bottom electrode. The 
problem that the regurgitation of an ink droplet becomes instability, and the area of the side face 
exposed to atmospheric air when it dissociates and a piezoelectric transducer is divided so that 
it may correspond to each pressure generating room become large, and there is a problem that a 
piezoelectric transducer tends to deteriorate with the moisture in atmospheric air. 
[0007] The place which this invention is made in view of such a problem, and is made into the 
1st object is offering the ink jet type recording head which can reduce the stress concentration 
near the boundary of a pressure generating room, and can prevent breakage of a top electrode. 
[0008] The 2nd object of this invention is offering the ink jet type recording head which 
generating of the vertical inter-electrode leakage current an inter-electrode piezoelectric- 
material layer s is pinched can be prevented, and stability's can be made to be able to breathe 
out an ink droplet, and can prevent degradation of a piezoelectric transducer while it reduces the 
stress concentration near the boundary of a pressure generating room and prevents breakage of 
a top electrode. 
[0009] 

[Means for Solving the Problem] In order to attain the 1st technical problem, it sets to this 
invention. On the front face of the bottom electrode formed in the front face of the elastic plate 
which constitutes the pressure generating room which is open for free passage to a nozzle 
orifice, the piezo electric crystal layer formed in the front face of the bottom electrode of this, 
and said piezo electric crystal layer And it sets to the ink jet type recording head equipped with 
the piezoelectric transducer which consists of an electrode after being formed in the field which 
counters said pressure generating room. Said top electrode formed the insulator layer which 
counters said pressure generating room and which covers the side face of said piezo electric 
crystal layer from the periphery section so that it may be independently formed for every field 
and may leave the aperture of the top face of said top electrode which makes a connection with 
an electric conduction pattern at least. Since a top electrode is located inside a pressure 
generating room by this, the rapid variation rate in the boundary section of a pressure generating 
room cannot be received, and destruction can be prevented. 

[0010] In order to attain the 2nd technical problem, it sets to this invention. On the front face of 
the bottom electrode formed in the front face of the elastic plate which constitutes the pressure 
generating room which is open for free passage to a nozzle orifice, the piezo electric crystal 
layer formed in the front face of the bottom electrode of this, and said piezo electric crystal 
layer And it sets to the ink jet type recording head equipped with the piezoelectric transducer 
which consists of an electrode after being formed in the field which counters said pressure 
generating room. Said piezo electric crystal layer and the top electrode formed the insulator 
layer which covers the side face of said piezo electric crystal layer from the periphery section so 
that it may be formed inside the field which counters said pressure generating room and may 
leave the aperture of the top face of said top electrode which makes a connection with an 
electric conduction pattern at least. Thereby, the stress concentration by the rapid variation 
rate in the boundary section of a pressure generating room is prevented, and the insulation with 
a top electrode and a bottom electrode and cutoff nature with atmospheric air are secured by 
the electric insulator layer. 
[0011] 

[Embodiment of the Invention] Then, based on the example illustrating the detail of this 
invention, it explains below. Drawing 1 is the assembly perspective view showing one example, of 
this invention, and drawing 2 is drawing showing the cross-section structure in the longitudinal 
direction of one pressure generating room. The sign 1 in drawing Carry out anisotropic etching of 
the silicon single crystal substrate, and the pressure generating room 3 and a reservoir 4 are 
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formed so that the elastic'plate 2 which one field turns into an effective area, and the field of 
another side becomes from silicon oxide with a passage formation substrate may be formed. The 
ink feed hopper 5 which consists of a crevice which makes these pressure generating room 3 
and a reservoir 4 open for free passage with a fixed flow resistance furthermore is formed, and it 
is constituted. 

[0012] The piezoelectric transducer 6 which the field which counters each pressure generating 
room 3 of an elastic plate 2 was made to become independent every pressure generating room 3, 
and was fixed in it by the film formation approach prepares, and it is 

[0013] A piezoelectric transducer 6 carries out the laminating of the electrode 12 after being 
formed in the front face of the piezo electric crystal layer 1 1 narrowly formed a little rather than 
the width of face of each pressure generating room 3, and the piezo electric crystal layer 1 1 , 
without protruding the field which the bottom electrode 10 formed so that the field of the 
pressure generating room 3 and the ink feed hopper 5 might be mostly covered on the front face 
of an elastic plate 2, and the elastic plate 2 of the pressure generating room 3 have exposed, 
respectively, and is constituted. 

[0014] the piezo electric crystal layer 1 1 and the top electrode 12 are formed so that the sides 
11a and 12a by the side of a nozzle orifice and the sides 11b and 12b by the side of an ink feed 
hopper may be located inside the boundaries 3a and 3b of the longitudinal direction of the 
pressure generating room 3, as shown in drawing 2 (b) and (b) — having — moreover, the cross 
direction — it is formed so that it may be desirably located inside the septum of a pressure 
generating room. 

[0015] Preferably, rigidity is low and the thin insulator layer 13 which consists of formation on 
the top face of the top electrode 12 according [ have electric insulation so that a periphery and 
the side face of the piezo electric crystal layer 1 1 may be covered at least, and ] to a film 
formation method and the ingredient in which plastic surgery according to etching again is 
possible, for example, silicon oxide, silicon nitride, an organic material, and photosensitive 
polyimide excellent in electric insulation is formed. 

[0016] The electric conduction pattern 14 with which aperture 13a to which some top electrodes 
12 are exposed is formed in order to connect with the electric conduction pattern 14 mentioned 
later at some insulator layer 13 top electrodes 12, an end connects with the top electrode 12 
through this aperture 13a, and the other end is prolonged in a connection terminal area is 
formed. The electric conduction pattern 14 is formed so that it may become narrow width of 
face as much as possible to extent which can supply a driving signal to the top electrode 12 
certainly, 

[0017] 15 is a nozzle plate, a nozzle orifice 16 is drilled and it is constituted so that it may be 
open for free passage by the end side of the pressure generating room 3, and it is being fixed so 
that opening of the passage formation substrate 1 may be closed. In addition, 18 shows a head 
case for the flexible cable with which the sign 17 in drawing supplies a driving signal to a 
piezoelectric transducer 6 again. 

[0018] In this example, if a driving signal is supplied to a piezoelectric transducer 6 through the 
flexible cable 17 from an external actuation circuit, it will be impressed by the top electrode 12 
through the electric conduction pattern 14, a piezoelectric transducer 6 will oscillate flexurally, 
and the volume of the pressure generating room 3 will be decreased. 
* [0019] A part carries out the regurgitation of the ink of the pressure generating room 3 
pressurized by volume change of the pressure generating room 3 as an ink droplet from a nozzle 
orifice 16. If the regurgitation of an ink droplet is completed and a piezoelectric transducer 6 
returns to the original condition, the volume of the pressure generating room 3 will increase and 
the ink of a reservoir 4 will flow into the pressure generating room 3 through the ink feed hopper 
5. 

[0020] By the way, since the ends 1 1 a and 1 1 b are formed in the size located inside the 
boundaries 3a and 3b of the pressure generating room 3 and neither the piezo electric crystal 
layer 11 nor the top electrode 12 exists in boundary 3b, being influenced of rapid displacement 
inclination of the piezo electric crystal layer 1 1 which constitutes each piezoelectric transducer 
6 is lost, and destroying it according to mechanical fatigue becomes that there is nothing. 
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[0021] On the other hand! as shown in drawing 8 , piezo electric crystal layer 1 V is extended 
even near the edge of a recording head. In the recording head of the format which makes piezo 
electric crystal layer 1 1' the insulating layer of the bottom electrode 10 and top electrode 12', 
and uses the extension of top electrode 1 2 f as a cash-drawer electrode Piezo electric crystal 
layer 1 V will be located in edge 3b of the pressure generating room 3, rapid displacement 
inclination arises in the field which counters boundary 3b, and there is inconvenience that a 
piezoelectric transducer 6 is easy to be destroyed. 

[0022] Moreover, since the electric conduction pattern 14 linked to the top electrode 12 is 
formed in the front face of the insulator layer 13, a gap with the bottom electrode 10 is large, the 
insulation resistance between the bottom electrodes 10 is secured, and creeping discharge is 
prevented, and electrostatic capacity and piezo electric crystal loss become very small, and it 
can suppress lowering and generation of heat of a speed of response. 

[0023] Furthermore, by the electrode 12 when consisting a top face of metaled precise film, and 
the insulator layer 13, since the piezo electric crystal layer 11 from which a piezoelectric 
constant etc. tends to change with moisture absorption is intercepted by the insulator layer 13 
with atmospheric air in the side face again, it cannot continue and absorb moisture at a long 
period of time, and can maintain an early property. 

[0024] In addition, although he is trying to connect the electric conduction pattern 14 only by 
the end of the top electrode 1 2 in an above-mentioned example The electric conduction pattern 
14 is formed so that it may extend in parallel at the flank of the top electrode 12, as shown in 
drawing 3 (b) and (b). If Apertures 13a, 13b, and 13c are formed in two or more parts of the 
insulator layer 13 which counters the top electrode 12 and it is made to connect with the top 
electrode 12 through these apertures 13a-13c, response delay can be made small as much as 
possible, and a driving signal can be supplied to the top electrode 12. 

[0025] Moreover, although an above-mentioned example sets, it is made in agreement with the 
configuration of a connection with the electric conduction pattern 14 and Apertures 13a, 13b, 
and 13c are formed in an insulator layer drawing 4 — having been shown — as — a top — an 
electrode — 12 — a top face — a periphery — a part — delta — L — delta — L — ' — delta - 
- L — ' — ' — leaving — the bigger aperture 1 7 than the connection of the electric conduction 
pattern 14 — forming — even if — the piezo electric crystal layer 1 1 — Since it is covered with 
the electrode 12 when consisting the front face of precise film, such as platinum, and a side face 
is covered with the insulator layer 13 and it is isolated from atmospheric air, degradation by the 
moisture in atmospheric air etc. and the creeping discharge which is transmitted to a side face 
are prevented. 

[0026] And since the aperture 17 is formed in the greater part of the displacement field and only 
the top electrode 1 2 only exists, the piezo electric crystal layer 1 1 can suppress the rigid 
increment by the rigidity of the insulator layer 13 as much as possible, and can increase the 
amount of displacement per unit electrical potential difference as compared with the above- 
mentioned example. 

[0027] By the way, such a recording head is manufactured by the anisotropic etching which used 
the silicon single crystal substrate for the base material fundamentally so that it might explain 
below based on drawing 5 R> 5 and drawing 6 . 

[0028] That is, the base material which formed the silicon oxide film 21 and 22 in the front face 
of the silicon single crystal substrate 20 by the oxidizing [ thermally ] method etc., and formed 
the conductive layer 23 of the bottom electrode which serves as a diaphragm on one side by the 
sputtering methods, such as platinum, is prepared. And the piezoelectric-material layers 24, such 
as titanic-acid lead zirconate, are formed in the front face of a conductive layer 23, and the 
conductive layer 25 which serves as the top electrode 12 succeedingly is formed by the 
sputtering method. 

[0029] Next, according to the configuration of a pressure generating room, the piezo electric 
crystal layer 24 and a conductive layer 25 are etched in the same process by the 
photolithography method. Furthermore, patterning of the conductive layer 23 is carried out by 
the photolithography method, and a bottom electrode is formed, and next, the silicon oxide film 
22 of the field of another side of the silicon single crystal substrate 20 is set by the 
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configuration of a pressure generating room, and carries out patterning by the photolithography 
method. In addition, the resist layer 31 functions as a protective layer of the piezoelectric- 
material layer 24 or the conductive layer 23 of a top electrode in the case of patterning of a 
bottom current. Moreover, although fluoric acid is used for patterning of the. silicon oxide film 21 
as etchant, the piezoelectric-material layer 24 can be protected from fluoric acid by forming the 
above-mentioned resist layer 31 ( drawing 5 (I)). 

[0030] Next, the fluqroresin protective coat 26 with a thickness of about 6 micrometers is 
formed in the front face of the piezo electric crystal ingredient layer 24 and conductive layers 23 
and 25 ( drawing 5 (II)). By applying about 2 micrometers by the revolution applying method, and 
repeating the process which dries this by 120-degreeC for 20 minutes 3 times, the fluororesin 
protective coat 26 can be stuck to them, raising that polymerization degree to the piezo electric 
crystal ingredient layer 24 and conductive layers 23 and 25, and this fluororesin protective coat 
can form it in them. 

[0031] In addition, resin liquid is made to adhere to the formation approach of the fluororesin 
protective coat 26 by [ of a base material ] sticking the resin film 27 on a side on the other hand, 
and immersing the whole in fluororesin liquid so that the piezo electric crystal ingredient layer 24 
and conductive layers 23 and 25 may be covered as shown in drawing (ID. This may be pre 
annealed about 30 minutes at the temperature C of 100 degrees, and the approach of stiffening 
until it subsequently heats at the temperature C of 200 degrees for 30 minutes and functions 
considering a fluororesin 28 as a protective coat may be adopted. In addition, clearance of the 
resin film 27 also removes the unnecessary fluororesin protective coat 29 in the phase which 
formation of the fluororesin protective coat 28 ended. 

[0032] Only the silicon oxide 22 side by which patterning was carried out is immersed in a 5wt 
(s)% [ which was maintained by the temperature C of 80 degrees ] thru/or 20wt(s)% potassium- 
hydroxide water solution, and 1 thru/or about [ 2 hour ] etching are performed. Thereby, a silicon 
single crystal substrate makes the silicon oxide film 22 a protective layer, etching advances even 
to the silicon oxide film 21 of another side, and the crevice 30 used as a pressure generating 
room is formed. By protecting the piezoelectric-material layer 24 by the fluororesin protective 
coat 28 in this etching process, it can prevent that the piezoelectric-material layer 24 receives a 
damage with a potassium-hydroxide water solution. 

[0033] Subsequently, fluoric acid ****** or the solution which mixed fluoric acid and ammonium 
fluoride removes the field exposed from a crevice 30 among the silicon oxide film 21 which 
functioned as an etching stopper, and the silicon oxide film 22 which functioned as patterns for 
anisotropic etching. Etching by the oxygen plasma removes the fluororesin film 26 (28) at the 
last ( drawing 6 (II)). 

[0034] If it etches so that the side face of the piezo electric crystal layer 24 may be made to 
remain while forming the aperture 31 of the top face of a conductive layer 25 which serves as a 
top electrode on the occasion of this clearance which makes a connection with an electric 
conduction pattern at least, the same function as the above-mentioned insulating layer 13 can 
be given for the fluororesin film 26 (28) ( drawing 6 (ID). 

[0035] What is necessary is just to form the new insulator layer 13 separately, as mentioned 
above when the fluororesin protective coat 26 (28) is removed altogether from the first, as 
shown in drawing 6 (II). 

[0036] In addition, in an above-mentioned example, although a nozzle orifice 1 6 is formed in the 
vertical direction to the field of a recording head and being constituted as a face type recording 
head, as shown in drawing 7 R> 7, even if it drills a nozzle orifice 41 in a pressure generating 
room configuration member and pressure generating rooms, such as a passage formation 
substrate, through passage at the end face 40 of a recording head and constitutes as an edge 
type, it is clear to do the same operation so. 

[0037] Furthermore, although the case where a piezoelectric transducer was formed by the film 
formation method was explained in the above-mentioned example, even if it applies to what 
operated the sheet metal of the green sheet of piezoelectric material orthopedically in the 
configuration corresponding to a pressure generating room, stuck on the elastic plate, calcinated 
this, and was used as the piezo-electric layer, it is clear to do the same operation so. 
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[0038] 

[Effect of the Invention] It is the front face of the piezo electric crystal layer formed in the front 
face of the bottom electrode formed in the front face of the elastic plate which constitutes the 
pressure generating room which is open for free passage to a nozzle orifice, and a bottom 
electrode in this invention as explained above, and a piezo electric crystal layer. And it sets to 
the ink jet type recording head equipped with the piezoelectric transducer which consists of an 
electrode after being formed in the field which counters a pressure generating room. Since the 
insulator layer to which a top electrode counters a pressure generating room and which covers 
the side face of a piezo electric crystal layer from the periphery section so that it may be 
independently formed for every field and may leave the aperture of the top face of a top 
electrode which makes a connection with an electric conduction pattern at least is formed, A top 
electrode can be located inside a pressure generating room, and cannot receive the rapid 
variation rate in the boundary section of a pressure generating room, an open circuit of a top 
electrode can be prevented, and a piezoelectric transducer can be covered with an insulator 
layer and degradation by vertical inter-electrode creeping discharge or moisture absorption can 
be prevented. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the assembly perspective view showing one example of the ink jet type 
recording head of this invention. 

[Drawing 2] Drawing (b) and (b) are drawings showing the array gestalt of an electric conduction 
pattern according to physical relationship with drawing showing the cross-section structure of 
one pressure generating room of an ink jet type recording head same as the above, respectively 
and a pressure generating room, an upper electrode, and a bottom electrode. 
[ Drawin g 3] Drawing (b) and (b) are drawings showing the array gestalt of an electric conduction 
pattern according to physical relationship with drawing showing the cross-section structure of 
one pressure generating room for other examples of the ink jet type recording head of this 
invention same as the above, respectively and a pressure generating room, an upper electrode, 
and a bottom electrode. 

[Drawin g 4] Drawing (b) and (b) are drawings showing the cross-section structure of one 
pressure generating room of an ink jet type recording head same as the above in the cross 
section of the longitudinal direction of a pressure generating room, and the cross section of the 
direction of a list of a pressure generating room, respectively. 

[Drawing 5] They are drawing (I) thru/or (IF) drawing showing the process in the first half of the 
processing approach of a silicon single crystal substrate which constitutes an ink jet recording 
head, respectively. 

[Drawing 6] They are drawing (I) thru/or (ID drawing showing the process in the second half of 
the processing approach of a silicon single crystal substrate which constitutes an ink jet 
recording head, respectively. 

[ Drawing 7] It is the sectional view showing one example of the recording head of other formats 
which can apply the electrode structure of this invention. 

[Drawing 8] It is the sectional view showing an example of the recording head which used the 
flexurally oscillating child. 
[Description of Notations] 
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